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DETAILED ACTION 
Claim Rejections - 35 USC§ 112 

The following is a quotation of the second paragraph of 35 U.S. C. 1 12: 

The specification shall concliide with one or more claims particularly pointing out and distinctly claiming the 
subject matter, which the applicant regards as his invention. 

Claims 2, 6, and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 2, 6, and 7, the phrase "a second substrate movably provided for said 
first substrate" is unclear because it is vague as what the applicant is claiming as the limitation in 
the claim. The specification supports the limitation that "a second substrate which is rnovable 
relative to the first substrate" (this being the assumed meaning for purposes of examination). 
Claim Rejections -35 use §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C^ 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

Claims 1, 3, 4, 8, 10, 1 1, 13, and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Brotz. 

Specifically regarding claim 1, Brotz discloses an optical path control apparatus 
comprising (Abstract, Column 2, line 44-Column 4, line 36, wherein the optical path control 
apparatus is shovm in Figures 1-3): a first substrate (Column 2, lines 44-50, whereiij the first 
substrate is "14", Figures 1-3); a second substrate which is movable relative to the first substrate 
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(Column 2, line 44-Column 4, line 36, wherein the second substrate is the support member "12", 
Figure 5, shown in Figures 1-3); a mirror section provided on the second substrate to have a 
reflective surface with a fixedly predetermined angle with respect to a surface of the second 
substrate (Column 4, lines 31-49, wherein the mirror sections are "32", "40" and "41" which are 
fixed at an angle with respect to the surface of the second substrate "12", Figures 2-3); and a 
driving section which moves the second substrate such that a first optical path of input light to 
the mirror section is optically connected to one of a plurality of the second optical paths (Column 
3, line 39-Column 4, line 17, wherein the driving section is the coils "20", "32", "68" and "70", 
Figures 1-3). 

Regarding claim 3, examiner takes judicial notice that it is well known in the art of 
optical path control for the driving section to be an ultrasonic wave-generating source with a 
piezo-electric layer on the second substrate. 

Regarding claim 4, Brotz further discloses an optical path control apparatus as is 
disclosed above wherein said driving means includes two electromagnets, said second substrate 
is a permanent magnet provided between said two electromagnets (Column 3, line 27-Column 4, 
line 17, wherein the electromagnets are coils "68" and "70" and support member "12" is 
magnetic. Figure 1), said permanent magnet is moved between two positions based on magnetic 
polarities of said two electromagnets (Column 3, line 27-Column 4, line 17, wherein the support 
member moves by the coils "68" and "70", Figure l),.and said first optical path is optically 
connected to said second optical path associated with one of said positions (Column 3, line 61- 
Column 4, line 17, wherein the path of the beam from laser "28" changes by movement of the 
mirror "10", or by the mirror sections "32", "40", and "41" respectively. Figure 1) . 
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Regarding claim 10, Brotz discloses an optical path control apparatus comprising 
(Abstract, Column 2, line 44-Column 4, linie 36, wherein the optical path control apparatus is 
shown in Figures 1-3); a substrate (Column 2, line 44-Column 4, line 36, wherein the substrate is 
the support member "12", Figure 5, shown in Figures 1-3) and a mirror section which has a 
reflective surface with a fixedly predetermined angle with respect to a siuface of the substrate is 
provided on the substrate (Column 4, lines 31-49, wherein the mirror sections are "32", "40" and 
"41" which are fixed at an angle with respect to the surface of the second substrate "12", Figures 
2-3) and changes an optical path of reflection light to input light by said mirror section in 
response to an input signal (Column 3, line 61-Column 4, line 17, wherein the path of the beam 
from laser "28" changes by movement of the mirror "10", or by the mirror sections "32", "40", 
and "41" respectively. Figure 1). 

Specifically regarding claim 11, Brotz further discloses that the mirror section has two 
mirror portions (Column 4, lines 43-49, wherein the two mirror portions are "40" and "41", 
Figure 3), wherein each of the portions comprises: a mirror layer provided as a surface layer 
(Column 4, lines 31-49, wherein the mirror layer is the reflective top surface. Figures 1-3); an 
underside layer provided under said mirror layer having a conductive wire (Column 3, lines 27- 
38, wherein the underside layer "12" has a ferromagnetic ring. Figures 2 and 4), wherein the two 
mirror portions attract or repel each other based on current as the input signal supplied to the 
conductive wires such that a reflection angle of said mirror section is changed (Column 5, lines 
17-27, wherein the mirror sections "56" and "58" repel and attract. Figure 5). 

Specifically regarding claim 13. Brotz discloses that the mirror section has two mirror 
portions (Column 4, lines 43-49, wherein the two mirror portions are "40" and "41", Figure 3), 
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wherein each of the portions comprises: a mirror layer provided as a surface layer; (Column 4, 
lines 31-49, wherein the mirror layer is the reflective top surface. Figures 1-3); a magnetic layer 
provided under said mirror layer, (Column 3, lines 27-38, wherein the underside layer "12" is 
magnetic, Figures 2 and 4); wherein said two mirror portions attract or repel each other through 
magnetization of said magnetic layer based on said input signal such that a reflection angle of 
said mirror section is changed (Column 5, lines 17-27, wherein the mirror sections "56" and "58" 
repel and attract. Figure 5). 

Regarding claim 8 and 15, Brotz further discloses that the mirror section of the optical 
path control apparatus is a triangular prism shaped thin film mirror (Column 2, line 44-Column 
4, line 36, wherein the mirrors are "32", "40", and "41", Figures 2-3). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U S C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 5 is rejected under 3 5 U. S.C. 1 03(a) as being unpatentable over Brotz in view of 
Hagelin et al. 

Regarding claim 5, Brotz discloses the optical path control apparatus as disclosed above 
wherein the mirror section is provided on the second substrate via a base section (Column 2, 
lines 44-50, wherein the base section is "12", Figures 1-3), but does not specifically disclose that 
the second substrate has a gear shape wherein the driving section has an electrostatifc actuator 
and rotates said second substrate based on force generated by said electrostatic actuator such that 
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said mirror section is rotated, or that first optical path is optically connected to said second 
optical path associated with a rotation angle of said mirror section. Hagelin et ai teaches of an 
optical mirror system wherein the mirror section is provided on a second substrate via a base 
section (Column 3, lines 8-12, wherein the base section is "101" and the mirror section is "103", 
Figures 1-4), wherein the driving section has an electrostatic actuator and rotates the second 
substrate based on force generated by said electrostatic actuator (Column 3, lines 29-56 and 
Column 2, line 3-7, wherein the actuators are "302a-c and 304a-c", Figures 1-4) such that the 
mirror section is rotated so that mirror can rotate in many different directions (Column 5, lines 9- 
12). Hagelin does not specifically disclose that the first optical path is optically conneaed to said 
second optical path associated with a rotation angle of said mirror section and that the second 
substrate is a gear shape. However, it is obvious that the first optical path is optically connected 
to said second optical path associated with a rotation angle of said mirror section and that the 
gear shape of the second substrate is a matter of design choice and that the shape of the mirror is 
determined by the type of movement of the mirror needed for the reflection desired. Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to have the optical path control apparatus of Brotz to include the second substrate having a 
gear shape wherein the driving section has an electrostatic actuator, and wherein the driving 
section rotates the second substrate based on force generated by said electrostatic actuator such 
that said mirror section is rotated, and wherein the first optical path is optically connected to the 
second optical path associated wath a rotation angle of said mirror section since Hagelin et al 
teaches of an optical mirror system wherein the mirror section is provided on a secpnd substrate 
via a base section, wherein the driving section has an electrostatic actuator and rotates the second 
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substrate based on force generated by said electrostatic actuator such that the mirror section is 
rotated so that mirror can rotate in many different directions. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brotz. 

Regarding claim 9, Brotz discloses the optical path control apparatus as disclosed above, 
but does not specifically disclose that the mirror section is a lump type. However, it is well 
known in the art of mirror shapes, that the lump type mirror is a matter of design choice and that 
the type of reflection desired determines the shape of the mirror. Therefore, it would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to have the 
claimed mirror be lump type so that the mirror can fit the type of reflection desired. 

Allowable Subject Matter 

Claims 2, 6, and 7 would be allowable if rewritten or amended to overcome the 
rejection(s) under 35 U. S.C. 1 12, second paragraph, set forth in this Office action. 

Claim 12 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Claim 14 and 21 are allowed. 

Specifically regarding claim 2, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed above wherein the driving 
means is an ultrasonic wave generating source, and specifically wherein said second substrate is 
moved by progressive waves generated by said ultrasonic wave generating source and is located 
on a position by standing waves and said first optical path is optically connected to said second 
optical path associated with said position. 
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Specifically regarding claim 6, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed iabove specifically wherein the 
second substrate has a micro-light wheel, the driving section has lasers, and the second substrate 
rotates based on laser beams emitted by said lasers, and said first optical path is optically 
connected to said second optical path associated with a rotation angle of said mirror section. 

Specifically regarding claim 7, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed above specifically wherein the 
second substrate is provided a concave section of the first substrate, wherein the concave section 
is filled with fluid; further wherein said driving section moves the second substrate by supplying 
the fluid fi"om one end of the concave section and absorbing- fluid fi-om another end of the . 
concave section, said mirror section reflects said input light based on the movement of the 
second substrate so that the first optical path is optically connected to the second optical path. 

Specifically regarding claim 12, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed above wherein the mirror 
section comprises: a mirror layer provided as a surface layer; and specifically a layer changing 
its shape in response to the input signal, an electrode layer provided under the layer changing its 
shape, wherein the mirror portion is transformed through transformation of the layer changing its 
shape in response to supply of the input signal such that a reflection angle of the mirror section is 
changed. 

Specifically regarding claim 14, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed above wherein the said mirror 
section comprises: a mirror layer provided as a surface layer; specifically a shape memory layer 
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provided under said mirror layer, and a heating layer provided under said shape memory layer; 
wherein said mirror layer of said mirror section is transfprmed due to transformation of said 
shape memory layer through heating by said heating layer in response to said input signal such 
that a reflection angle of said mirror section is changed. 

Specifically regarding claim 21, none of the prior art alone or in combination disclose or 
teach of the claimed optical path control apparatus as is disclosed above specifically wherein a 
mirror section is provided on a surface of the first substrate having a reflective surface with an 
angle larger than zero with respect to a surface of the first substrate. 

Response to Arguments 

Applicant's arguments with respect to claims 1,3, 4-5, 8, 9-10, 15, and 21 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. MuUer et al and Jain are cited as being some similar structure to the claimed 
invention. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T Stultz whose telephone number is (703) 305-6106. The 
examiner can normally be reached on M-Th 7:30-5, and ahemate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 703-308-4883. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7722 for regular 
communications and 703-308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 





Jessica Stultz 
August 1, 2003 
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